INTRODUCTION
Leishmaniasis is caused by various protozoan members of Leishmania (Kinetoplastida: Trypanosomatidae), a genus that comprises many unicellular digenetic
The clinical manifestations of the disease depend on a variety of factors, including the nutritional status and immune response to infection of the individual and the diversity of vectors and parasite species involved . ATL can emerge in three different forms: (i) cutaneous leishmaniasis characterized by single or multiple lesions, often ulcerated, in the vicinity of the insect bite; (ii) mucosal leishmaniasis characterized by the destruction of nasal and oral mucosa, and consequent disfiguration of the patient, that may occur separately or concomitantly with (i); and (iii) diffuse cutaneous leishmaniasis characterized by multiple, nonulcerated, nodular lesions that may be distant from the insect bite . ATL is an occupational disease because exposure is typically related to occupation, and the consequent psychological distress induced by the disease reflects on the social and economical performance of the individuals .
Epidemiological studies have revealed that ATL is a zoonosis that initially affects animals and eventually humans. In man, the average incubation period is two months, although it may be somewhat shorter (around two weeks) or, more rarely, longer (up to two years) . A definitive diagnosis of ATL depends on the clinical and epidemiological assessment of the patient, together with the results of parasitological, immunological and molecular tests . First-line therapy consists of administration of pentavalent antimonial drugs, whereas secondary therapy includes treatment with amphotericin B and pentamidine, both of which are relatively toxic and expensive . Owing to the complexity of the disease, the design of appropriate prophylactic strategies must consider all components of the Leishmania cycle including insect vectors, domestic and wild reservoirs, and susceptible and infected humans .
The clinical and epidemiological profiles of ATL are complex by virtue of the diverse environmental, social, human and biological factors involved. Historical records clearly show that the epidemiological profile of the disease in Brazil is cyclic . During the 1950s the number of ATL cases diminished, but more recently, the incidence of new, confirmed cases has risen to 30 thousand per year . According to the Secretaria de Vigilância em Saúde , the Northern Region possesses the highest coefficient of disease detection (100 cases per 100,000 inhabitants) followed by the Central-Western and the Northeastern, whilst the Southeastern Region accounts for only 10% of all reported cases.
In Minas Gerais, the largest State in the Southeastern Region of Brazil, an average of 10.5 new cases of ATL per 100,000 inhabitants were reported annually during the period 1990-2006. Furthermore, the number of affected individuals increased during this period, and the disease spread to various municipalities. In the metropolitan area of Belo Horizonte, the capital of Minas Gerais State, autochthonous cases of ATL have been registered by official 19 health institutions since 1987 , with infection cycles varying according to climatic and social factors, such as deforestation, drought and disordered land occupation. In general terms, the incidence of ATL has been shown to be positively correlated with seasons because increases in temperature or humidity favor the multiplication of phlebotomines . For this reason, each geographical region presents specific characteristics that determine the pattern and complexity of ATL transmission.
ATL was first diagnosed in the Rio Doce valley, which constitutes one of the most important mining areas of Minas Gerais, in the 1960s. Mayrink and co-workers observed that the characteristics of ATL in the Rio Doce valley were different from those of other endemic areas in Brazil because the infected individuals had little or no contact with forest environments. Although there is some evidence for the occurrence of the disease in the Municipality of Governador Valadares since the 1940s , it has not been possible to determine the number of registered cases prior to 2001 by examination of the records maintained at the municipal, state or federal level, or from other publications. It is expected that the results of this study will contribute to the understanding of the factors associated with the emergence and re-emergence of the disease. 
MATERIALS AND METHODS

STUDY AREA
EVALUATION OF THE SPATIAL DISTRIBUTION OF ATL
A map of the urban zone of Governador Valadares was prepared, showing the limits of the individual census sectors, according to information provided by IBGE. Each recorded ATL case was located in its respective census sector, and each sector was shaded differently according to the total number of cases. The population was divided into groups according to similarity of socio-economic and sanitary variables established by cluster analysis of data extracted from the 2000 Demographic Census databank. Additionally, the census sectors were classified into three groups according to their common characteristics, and the ATL prevalence in each group was established from the IBGE population data. All statistical analyses were performed using SPSS Data Editor for Windows (version 13.0). 
RESULTS
According
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The frequencies of ATL cases distributed according to age group are shown in figure 1 . The largest number of infections occurred in individuals aged 30-39 years (n = 52; 21.58%), and, indeed, the majority (some 55%) of individuals affected by ATL (n = 132) were teenagers and younger adults in the age range 10-39 years old. In contrast, the numbers of ATL cases amongst infants (£ 4 years old) and the elderly (³ 80 years old) were very small. The two youngest affected individuals were < 1 year old, and the oldest was 86 years old. However, the prevalence of ATL in the 0-4-year-old group and the > 80-year-old group were very different (3.58 and 32.05 per 100,000 inhabitants, respectively) because of the small number of elderly individuals in the study population. The cutaneous form of ATL was by far the most common (>90%). First-line therapy was based mainly on pentavalent antimonial drugs (approximately 99%), and most ATL cases were newly diagnosed. Figure 2 shows the census sectors (n = 253) of the urban area of Governador Valadares shaded according to the number of cases, thus permitting the identification of areas where ATL was concentrated. Cluster analysis of the results permitted the classification of these census sectors into three groups, as shown in figure 3 . The highest prevalence of ATL was in group III (15.99 per 100,000 inhabitants), followed by group II (15.10 per 100,000 inhabitants), whereas group I presented the lowest prevalence (11.38 per 100,000 inhabitants). The absolute and relative frequencies of ATL in these locations are provided in table 3.
Miranda TM, et al. Descriptive study of American tegumentary leishmaniasis (92.67%). Histopathological examination of skin samples using hematoxylin eosin was performed on 76 individuals (31.53% of the affected population), 30 (39.47%) of which were positive for the presence of the parasite, 41 (53.95%) of which presented a reaction compatible with ATL and five (6.58%) of which presented a non-compatible reaction. Direct parasitological tests were performed on only ten individuals (4.15%), of which six individuals (60%) were positive for the presence of the parasite and of which four (40%) were negative. Twenty-five individuals (10.37%) were diagnosed with ATL exclusively on the basis of clinical evidence because 17 (7.05%) patients were not submitted to laboratory tests, and eight (3.32%) patients, despite being submitted to the tests, were either negative for the presence of the parasite or presented a non-compatible reaction. 
DISCUSSION
The escalating prevalence of ATL in Brazil is causing special concern to the public health authorities due to the high morbidity amongst populations living in endemic areas and because of the urbanization of the disease in recent 24 years, with outbreaks occurring in various state capitals . Moreover, while the reported incidence of ATL has increased substantially, the acknowledged under-reporting of cases still obscures the real magnitude of the problem . According to official sources, the total number of reported cases of ATL in Brazilian territory increased from 3,000 in 1980 to 22,264 in 2006, with peaks of transmission every five years . During the period 2001-2006, the number of reported cases of the disease in Governador Valadares increased by 18.5 fold (from six to 111), whereas the number of cases in Minas Gerais increased slightly (from 1,116 to 1,851), and in Brazil as a whole, the number diminished from 26,636 to 22,264 during the same period.
On the basis of evidence gathered from the period 2001-2006, the prevalence of ATL in the study area appears not to be associated with gender because the numbers of males and females affected by the disease were comparable. This finding corroborates results from previous studies conducted in the Rio Doce valley and in other endemic areas . Individuals of all age groups were exposed to the ATL vector independent of work and leisure locations, demonstrating that the disease vector represents a widespread and common problem . Moreover, the gender and age distribution profiles of the disease suggest a common site of exposure that was probably the domicile and/or its environment.
Although the means of prevalence in rural areas were higher in Governador Valadares, the occurrence of ATL was predominantly urban, a situation most likely resulting from the domestication of the components of the transmission cycle as has been observed in Belo Horizonte and in Manaus, Amazonas State, Brazil . Alteration of the habits and life style of a population can result in modifications of the environment, particularly changes in temperature and humidity, that may give rise to variations in the transmission patterns of ATL and other diseases. In the case of the Leishmania parasite, domestication is caused primarily by the spread of insect vectors and mammalian hosts to areas inhabited by humans .
Diagnoses of the cases of ATL reported during the period 2001-2006 in the study area were based mainly on clinical criteria and on the Montenegro skin test. Histopathological and parasitological tests were performed on only one third of the patients, indicating a lack of laboratory infrastructure within the municipal health units of Governador Valadares. As observed by Luz and coworkers , ill-equipped facilities are a common reality in areas that are endemic for Leishmania, even in state capitals. As for many other diseases, early diagnosis and the application of more refined techniques are important in the control of ATL. 
Cases of ATL
Rio Doce
In the present study, cutaneous ATL predominated over the other forms of leishmaniasis, as has been reported for other endemic areas , although 6.6% of affected individuals presented the mucosal form. The incidence of this more serious form of the disease during the period studied was higher than the national average (3-5%) and may be associated with various factors such as late diagnosis, parasite virulence, nutritional status and/or comorbidity conditions that altered the immune response of the patients .
Although most of the cases recorded related to new patients, approximately 2.1% were recurrent, a situation that could be a consequence of a series of factors relating to the hosts and parasites or to the medication employed. In Governador Valadares, as in other parts of the world , first-line ATL therapy consisted of the administration of antimonials, and 95% of patients received this class of drug. However, the efficacy of therapy depends on many factors including the strain of Leishmania, previous misuse of the medication (with consequential parasite resistance), the number of cutaneous lesions and the expansion of the disease to the mucosas .
Following classification of the census sectors of the urban area of Governador Valadares into three groups according to their common characteristics, it was possible to verify that ATL was less prevalent within the wealthier socio-economic group I (Table 3 ) who enjoyed the benefit of good sanitation. The prevalences of ATL in groups II and III were similar but much larger than that of group I because of poorer socio-economic status and sanitation conditions that favored the transmission of ATL. However, according to the Secretaria de Vigilância em Saúde, an average ATL detection coefficient in the range ³ 10 and < 71 per 6 100,000 inhabitants is considered high . Within this context, all three groups in Governador Valadares presented a high detection coefficient and, therefore, require the application of urgent measures (i.e., improved diagnosis facilities and appropriate treatment of the affected individuals) in order to eliminate or minimize the transmission of ATL in the area.
Through analysis of the spatial distribution of leishmaniasis in Rio de Janeiro, Brazil, Kawa and Sabroza established that the average incidence rates of the disease were greater in zones of intense population growth. The endemic-epidemic dynamics of ATL is associated with human occupation and transformation of the native landscape because adaptation of phlebotomines to houses and their surroundings is favored by the presence of humans and dogs, both of which represent accessible 3 sources of food . Moreover, the presence of vegetation in the vicinity of dwellings favors the appearance of rodents and wild fauna, which are not only potential food sources 30 for phlebotomines but are also hosts for Leishmania spp .
As shown in figure 2 , the largest numbers of ATL cases were concentrated in areas located along the margins of the Rio Doce, which traverses Governador Valadares, suggesting its participation in the transmission cycle of Leishmania. These areas clearly demand the urgent and special attention of health authorities and the mobilization of community leaders to confront the problem. A number of 7, 31, 28, 16 studies have demonstrated a positive correlation between the occurrence of ATL and individuals living or working close to rivers . Thus, aquifers (rivers and lakes) constitute risk factors for the transmission of ATL because the migration of infected animals to inhabited areas is facilitated. On the other hand, the presence of cats in areas inhabited by humans is considered a protective factor against ATL because these domesticated animals are natural predators of rodents, which are potential Leishmania reservoirs .
The most important aspect with respect to the disturbing situation concerning the spread of ATL in Governador Valadares is due to the educational level of most individuals to be basic. However, knowledge of ATL epidemiology alone might not be sufficient to motive the population to adopt preventive practices, as has been observed by Moreira and co-workers in Maranhão State, Brazil. As has been previously suggested, the implementation of a concerted effort by health authorities, together with both young and adult members of the community, is essential .
CONCLUSION
In summary, a retrospective descriptive study of ATL in Governador Valadares has been performed for the first time, in which cases reported during the period 2001-2006 were analyzed and spatially distributed according to the urban areas. The difficulty in obtaining data concerning the incidence of the disease in the years preceding the study period demonstrates that there was no previous epidemiological surveillance in the municipality. Furthermore, the results have shown that it is necessary to improve the means of diagnosis and to maintain strict control over the transmission of ATL. Finally, the present study overlaid demographic and socio-economic information relating to small census sectors, as employed by IBGE, onto maps of the municipality supplied by the local public authority Prefeitura Municipal, enabling the risk areas to be readily identified. This type of diagrammatic assessment could be useful in planning the strategies (educational and social programs as well as health policies and investments) needed for the eradication of the debilitating and disfiguring disease of ATL.
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